evaluators also examine the role of important third variables known as mediators and moderators.
2 Some writers across different social sciences have emphasized the importance of these variables in understanding program effects (Donaldson forthcoming; Weissberg and Greenberg 1998; Muehrer 1997; Holmbeck 1997) . In the context of a larger project on the evaluation of children's programs, I examine current practice in mediator and moderator analysis for the following areas of childhood intervention: education, mental health, juvenile justice, medicine, child protection, and social programs more generally.
Though mediator and moderator are terms often confused in practice (Baron and Kenny 1986) , they represent distinct variables in an evaluation design. A mediator essentially serves as a causal link between a program and an effect (Mark, Hofmann, and Reichardt 1992) . Baron and Kenny (1986) define a mediating variable as "the generative mechanism through which the focal independent variable is able to influence the dependent variable of interest" (p. 1173). In statistical terms, the mediator y is the consequence of the independent variable x but the antecedent of the dependent variable z (i.e., x → y → z). The attention to testing program theory in evaluation-particularly the underlying causal assumptions about why intervention should work-has emphasized the role of mediators in outcome studies (Weiss 1997) .
In contrast to the causal relationship of the mediator to both the independent and dependent variable, moderators in an evaluation examine the interaction of the program variable with some other variable. In the treatment literature, moderator analyses are described as the search for differential or subgroup effects (Wilson 1980) . Statistically, the variable y is a moderator if the relationship between the independent variable x and the dependent variable z varies as a function of y (i.e., the independent variable's effects vary along levels of the moderator; Mark, Hofmann, and Reichardt 1992) .
A number of reviewers in various treatment areas recommend that future studies attend more to identifying and testing mediating and moderating effects, both in evaluations (Donaldson forthcoming) and meta-analyses (Petrosino 1998; Hall et al. 1994; Shadish and Sweeney 1991) . Researchers recognize that intervention rarely has direct effects to reach program goals but works indirectly through one or more mechanisms (Donaldson forthcoming; Lipsey 1997) . Intervention also rarely has the same across-the-board effects but often works for some persons in some settings at least some of the time (Wilson 1980) . Some criticisms of evaluation largely comprising black-box interventions that analyze programs as undifferentiated wholes can be addressed by effective use of mediating and moderating variables (Lipsey and Wilson 1993) .
In this article, I further examine the role of mediators and moderators in the evaluation of programs for children by examining the abstracts of recent outcome studies. After discussing the reason for focusing on evaluations of programs for children, I illustrate how these third variables have been used and the advantages that they present. I then describe the current study and present the results. Finally, I present recommendations for improving analysis of such variables in future evaluations of child-focused programs.
THE EVALUATION OF PROGRAMS FOR CHILDREN
More attention is being focused on evaluation of programs for children. 3 For example, the Spencer and W. T. Grant Foundations recently awarded the Harvard Children's Initiative funding to sustain a fellowship program of recent doctorates from diverse fields to analyze how programs for children are evaluated and how such evaluations can be improved. 4 The initiative also supports an Evaluation Task Force, made up of faculty members from Harvard and nearby institutions, also charged with the responsibility to discuss the challenges of evaluating programs for children and suggest innovations to overcome such challenges (Harvard Project on Schooling & Children 1997) . Within the context of these larger multidisciplinary efforts, I have been gathering information on the evaluation of child-related interventions in some major areas, including juvenile justice, child protection, education, medicine, mental health, and more general social programs.
But what exactly is a child-related intervention? Any program, including law or policy, that directly targets persons under the age of 18 (including developing fetuses in prenatal care programs), includes them as clients or participants, or has a direct measurable goal of improving their well-being is a children's program (Petrosino, Boudett, and Perry n.d.) . For example, in criminal justice, this would include programs that provide services to child victims of crime, policies that punished juvenile offenders, and would even encompass stricter laws or treatment for adult perpetrators if outcomes included some measure of subsequent crime against children. Programs can be directly delivered to children or their families or to larger units of analysis such as housing projects, schools, neighborhoods, and cities. The evaluation of these programs is my focus here, though attention to mediating and moderating effects is appropriate for evaluations of other types of programs as well.
URGING MEDIATOR-MODERATOR ANALYSES IN THE EVALUATION OF PROGRAMS FOR CHILDREN
Although ascertaining the main effects of a program is critical, researchers continue to emphasize the role of mediating and moderating variables in the evaluation of programs for children (Donaldson forthcoming; Holmbeck 1997; Muehrer 1997) . For example, MacKinnon and his colleagues state, Analysis of mediation and moderation generate detailed information about how and for whom prevention programs work. As the field of school-based drug prevention matures, mediating and moderating variables should receive increased attention. (MacKinnon, Weber, and Pentz 1988, 125) Researchers working in a variety of other fields place similar emphasis on analysis of these variables. This includes mental health (Eddy, Dishion, and Stoolmiller 1998; Muehrer 1997) , child-clinical and pediatric psychology (Holmbeck 1997) , social psychology (Baron and Kenny 1986) , and inprogram development and evaluation more generally (Donaldson forthcoming; Lipsey and Wilson 1993) . Weissberg and Greenberg (1998) state specifically that "understanding both the mediators and moderators of change at individual and systems levels are a necessary part of the productive dialogue that will lead to further improvement in prevention programs as well as refinement of the research enterprise" (p. 479).
EXAMPLES AND ADVANTAGES OF MEDIATORS
In intervention studies, mediators represent factors that must be changed or modified first by the treatment before main outcomes can be affected. In evaluation, mediators are more often treated as presumed links in a model or chain of assumptions about how the program will work, also known as program theory (Weiss 1997) . Studies that test program theory are often referred to as theory-driven or theory-based evaluations (Weiss 1997) . Statistical confirmation of the role of mediating variables in such evaluations-through statistical methods such as regression or structural modeling equation techniques-is generally not done.
The use of mediators can be found in different fields of childhood intervention. For example, Chandler (1973) reported a randomized experiment testing a role-modeling program for juvenile delinquent boys. In this program, the intervention was designed to first reduce egocentrism-extreme self-centeredness and inability to recognize the needs of others-to reduce later delinquency. Using a specially constructed scale, Chandler measured egocentrism for both experimental and control groups. He also used selfreport and official delinquency measures to measure criminal behavior in a 2-year follow-up of the boys in the community. The evaluation confirmed the hypothesized path, reporting a reduction in both egocentrism and delinquency. Egocentrism appeared to be a powerful mediator of delinquency, at least for the boys in this experiment.
In another example, Bickman and his colleagues (1998) reported on an evaluation of the Family Empowerment Project. They conducted a randomized experiment to test the effects of a training curriculum designed specifically for parents who have children under treatment in the mental health system. Using a theory-driven approach, they articulated a causal model of how the program was assumed to work: (a) parent training would increase the parent's knowledge, self-efficacy, and advocacy skills; (b) parents would become more involved in their child's mental health system; (c) parents would collaborate more effectively with their child's practitioners; and (d) this would result in improved mental health outcomes for children. The program had statistically significant effects on parental knowledge and selfefficacy, but no useful measures for testing advocacy skills could be found. All three variables were presumed mediators of anticipated changes at later stages of the model. The intervention, however, had no effect on caregiver involvement in treatment, service use, or the mental health status of the children.
Both evaluations provide a rationale for the analysis of mediating variables. Most important, the evaluations provide clues about why the program worked. For example, in Chandler's (1973) study, the role-modeling intervention reduced the egocentrism of the boys and led to improvements in their subsequent behavior. The need to explain why interventions work has led many evaluation theorists to advocate the theory-driven or theory-based perspective (Weiss 1997; Chen and Rossi 1992) , approaches that emphasize the role of mediating variables in evaluation (Mark, Hofmann, and Reichardt 1992) .
There are other advantages to analyzing mediators. Prospective evaluation studies (such as the randomized controlled trials described above) are by design longitudinal, because a group of participants is followed from intake into the study through treatment and into some designated follow-up period (Boruch 1997) . Few of these prospective evaluations, however, take advantage of their longitudinal nature to examine and study the development of participants on different dimensions along the program pathway. An advantage of a longitudinal study is that it provides understanding of the experiences of participants over time; such studies can help point to those events that happened to participants first (Tonry, Ohlin, and Farrington 1991) . The study of mediators, particularly in the type of theory-based study conducted by Bickman et al. (1998) , can help orient the evaluation to take advantage of this longitudinal path.
In a similar vein, mediators can be constructed to represent the stages through which participants exposed to intervention must advance to get to the next stage (Lipsey 1997; Lipsey and Pollard 1989) . For example, clients must achieve a certain level of knowledge before their attitude changes, they must then experience a certain level of attitude change before they intend to change their behavior, and finally, a certain level of motivational intent is needed before they begin to change their behavior (Lipsey 1997 ). An evaluation can use this information to good effect, particularly if the stages (i.e., knowledge, attitude, and behavior) are time ordered with a particular sequence (i.e., the knowledge gain will occur immediately, attitude change within the first week, etc.). Evaluations that use mediators in this way could potentially provide a warning system to program practitioners-for example, if not enough participants are improving or to program funders if longterm programs are failing to affect clients (Weiss 1998) .
EXAMPLES AND ADVANTAGES OF MODERATORS
Moderators, on the other hand, interact with the treatment variable to produce differential or subgroup effects. 5 There is no presumption that the treatment or program variable changes them. Most moderator analyses examine first-order effects, that is, the influence of one factor such as gender or race on the dependent variable (Shadish and Sweeney 1991) . Few evaluations examine second-order effects that include the interaction of two different moderators in the same analysis (e.g., effects of program on White males, Black males, White females, Black females, etc.). Evaluators generally search for moderator effects after reporting main effects for the intervention; moderators are less often incorporated into the planning and design of an outcome study. Baron and Kenny (1986) note that such searches are done when the independent variable has no statistically significant effect on the dependent variable.
Examples of moderator analyses also can be found in the evaluations of programs for children. For example, Gortmaker and Wiecha (1999) presented an overview of a randomized trial testing a school-based obesity prevention program in Boston. Although the aggregate experimental versus control effects on obesity outcomes were statistically insignificant, the researchers reported strong findings for the intervention for girls, particularly African Americans and those who were considered overweight at pretest (Gortmaker and Wiecha 1999) . Gender, race, and pretest scores were not changed by the intervention but were factors that moderated-or influenced-treatment outcome.
In another example, Adams (1970) reported the results of his seminal Peer Intensive Counseling (PICO) experiment. He randomly assigned institutionalized delinquent boys to intensive group counseling or to standard care within the prison. Although the general comparison of experimental and control groups showed no treatment impact, Adams (1970) found that boys who were rated treatment amenable by clinicians before the study did better in counseling than similarly classified controls, but those rated treatment nonamenable did worse in group counseling than their control counterparts. The aggregation of both treatment amenables and nonamenables into a single experimental group masked the differential effectiveness of counseling (Wilson 1980) . Treatment amenability at pretest was the moderator that interacted with the program variable.
Both examples underscore the importance of analyzing moderator effects. Examining treatment impact for the experimental group as an aggregate would have led to the conclusion that the intervention was ineffective. Instead, the program worked for certain types of participants and not for others. A finding such as that reported by Gortmaker and Wiecha (1999) could spur formative changes in the program to try to similarly affect boys as well as girls. The study reported by Adams (1970) reinforced diagnosis, classification, and treatment efforts in the California Youth Authority with institutionalized juvenile offenders.
Moderator analyses also could help bridge the gap between evaluators and practitioners about their perceptions of program effectiveness. As Gilham, Lucas, and Sivewright (1997) point out about drug prevention programs, evaluators often analyze and report effects for aggregate treatment and control groups, sometimes finding no statistically significant effect for the treatment. Practitioners, however, often focus their time and energy on the most problematic children in treatment; when those kids turn around, they perceive that the program worked. By including a moderator analysis based on risk level, evaluators could substantively test practitioner claims that the program turned around the kids at highest risk.
Moderator effects can sometimes stimulate a search for theories about why a program would have differential impact (Mark, Hofmann, and Reichardt 1992) . In other words, moderator effects spark a search for mediators. Muehrer discusses this role (1997):
If, for example, a hypothetical psychosocial treatment for panic disorder were much more effective for girls than boys, gender would serve as a moderator. . . . Note that the mechanism through which this gender difference works is unknown . . . if the gender difference in treatment effectiveness turns out to be attributable to gender differences in reactance, then reactance is a mediator. . . . The initially mysterious moderator effect of gender on treatment effectiveness has now been explained by a mediator effect. (P. 421) Mark, Hofmann, and Reichardt (1992) note that not only could moderator effects promote the development of theory, but it could also serve to test underlying program models. Using Muehrer's (1997) example, an evaluator may have started with the theory that a panic disorder program will work better with boys than girls because of differences in reactance. If the moderator effect is found, it strengthens the theoretical assumption until formal testing of reactance as a mediator can be done.
CURRENT PRACTICE
Given the benefit of mediating and moderating variables-and the recent focus on improving evaluation of children's programs-I estimated how frequently such analyses are reported. Specifically, six areas of childhood intervention were identified: education, juvenile justice, child protection, mental health, health care, and social programming more generally. Major electronic bibliographic databases for these six fields also were identified. Table  1 lists each intervention area, its major abstracting database, the years searched, the type of documents contained, and the total number of abstracts in the database for the years searched. Three of the databases, Medline, Sociofile, and Psychinfo, contain abstracts of published journal articles only. Education Research Information Clearinghouse (ERIC), National Clearinghouse on Child Abuse & Neglect (NCCAN), and Criminal Justice (CJ) Abstracts are databases that abstract a variety of documents, including book chapters, dissertations, government and technical reports, conference papers, and book reviews.
Abstracts are only a proxy or indirect measure of what is actually contained in evaluation reports. Given the variable quality of abstracts, it may be a very poor proxy measure. Miech, Nave, and Mosteller (1998) employed this strategy, also referred to as bibliometric analysis, in their preliminary work. They used it to estimate that less than 1% of all ERIC abstracts were to randomized controlled trials of kindergarten to 12th-grade cognitive outcomes. Other examples of bibliometric analyses include Fassbender's (1997) content analysis of 109 abstracts on parapsychology, Duff's (1995) study of abstracts on the information society, and White's (1986) examination of more than 300 dissertation abstracts in public administration. This technique has the advantage of providing a picture of research without the expense of retrieving and analyzing the original reports.
To generate large enough samples of outcome evaluations, I searched 2 years of Sociofile from 1997 to 1998, 3 years of ERIC from 1996 to 1998, and 4 years of NCCAN and CJ Abstracts from 1996 to 1999. In 1998, Psychinfo generated a significant number of potential studies in the single year searched, whereas Medline produced enough potential hits in just 3 months from January 1999 through March 1999. Broad search strategies for each database were developed so that the widest possible pool of abstracts to outcome evaluations of children's programs was identified. 6 Once the potential pool of eligible abstracts was identified, I visually inspected each abstract to assess whether it met the following criteria: (a) it abstracted a single outcome or impact study and was not a review or commentary, (b) children were either the program participants or one of the direct targets of the research, (c) the study was carried out in the field and not in a laboratory or simulation, (d) it was written in English, (e) it reported specific outcome information, and (f) it was not an evaluation of the effects of treatment on a single participant. Specific outcome information included mention of either direction or magnitude of program effects; abstracts that described only the evaluation design or measures were not included. If two or more abstracts referred to the same study, the one providing the most information was included. This happened only once or twice per database. The Anglo- phone requirement was a necessary bias to avoid the costs of translating non-English abstracts.
As Table 2 presents, only a small proportion of abstracts were to outcome studies of children's programs. The majority of retrieved abstracts were not actual evaluations but descriptions of design and methodology, wisdom pieces or notes on evaluation theory, process or formative studies, program descriptions, or advocacy papers. One of the disappointments of this analysis was finding more "how to" guides rather than actual outcome studies.
RESULTS AND DISCUSSION
The results of the bibliometric analysis are presented in Table 3 . The reporting of mediator and moderator analysis in abstracts is complex. Because the abstracts often were written in vague terms, I made a distinction for mediators between the use of relevant terms such as mediating, intervening, or causal variables and those abstracts that included mention of variables that could have been mediators but were not described as such. On only two occasions did evaluators use a term such as mediator in the abstract (both in Medline), though researchers have used the word for at least 50 years (Baron and Kenny 1986) and its importance in evaluation has been underscored for at least two decades (Weiss 1998; Bickman 1987) .
A more troubling characteristic of the abstracts is that most included the measurement of variables that might serve as mediators. Without consulting the original documents, it is impossible to tell how the variables were conceptualized. They may have only been part of an overall exploratory or exhaustive data analysis effort. Not a single abstract included the mention of a program theory or model linking the variables together. This might seem trivial, but because search and retrieval efforts by researchers often rely heavily on electronic databases such as ERIC and Medline, researchers might compare trying to find theory-driven or theory-based evaluations to finding a needle in a haystack. Table 3 also indicates a similar pattern for moderator analysis. I distinguished between actual use of terms such as moderating, subgroups, and differential effects from descriptions of actual moderating effects in the abstracts. Relevant terms for moderator analyses are also not used in the abstracts across the six databases. The abstracts were straightforward, nonetheless, in reporting the results of actual moderating analyses without using the terminology.
CONVERGING EVIDENCE
The bibliometric analysis paints a disturbing picture, but it is one based on abstracts alone. Such abstracts clearly vary in quality and detail. With these cautions in mind, the analysis from the preceding section does converge with evidence from larger projects, including those based on full evaluation reports. For example, Mark Lipsey and his colleagues at Claremont University In an oft-cited review of reviews, Lipsey and Wilson (1993) collected and analyzed more than 300 meta-analyses of social and behavioral intervention. Their opinion of the vast majority of treatment effectiveness evaluations also had a negative tone: studies [in the meta-analyses] too often report only crude comparisons between undifferentiated "black box" treatment packages and control conditions with little attention to potential interactions with client characteristics, the range of outcome variables or temporal factors. The proper agenda for the next generation of treatment effectiveness research . . . is investigation of which treatment variants are most effective, the mediating causal processes through which they work, and the characteristics of recipients, providers and settings that most influence their results. (P. 1201, italics added) Even more recently, I completed a meta-analysis of 150 randomized trials in juvenile and adult crime prevention and found that few investigators examined mediating or moderating effects (Petrosino 1997) . I made a concerted effort to collect every published and unpublished document about the experiment to account for all analyses pertinent to the evaluation. Only 8 experiments (5%) included a test of at least one mediating variable, and only 53 (35%) included analyses of at least one moderator. For the most part, these variables were omitted from or handled poorly in analyses.
One problem was that factors that could have served as mediators were often not recognized as mechanisms for change but were reported as additional outcomes with crime measures and not linked in any fashion (e.g., educational measures, psychological adjustment variables, etc.). Several experiments-particularly well-funded ones-amassed an enormous amount of data on participant performance in a variety of settings, including school, work, home, and in the community. The "kitchen sink" approach may have seemed persuasive to funding agencies, but with no theory guiding analysis, little was learned about the connections between variables.
Moderator analyses presented a second problem. These were all too often composed of exploratory, post hoc searches of whatever variables were available in the data set. With no a priori theory to guide them, evaluators sometimes analyzed every available variable in the data set as a moderator, producing pages and pages of computer printouts as appendices. Even when significant findings were reported, there was little assurance that the results were not the product of capitalizing on chance-the probability that if enough subgroup effects are examined, some will be significant by chance alone. Although investigators reported a scattering of significant moderator findings (Petrosino 1997) , the results were so diverse that it would be difficult to find any single moderator significant across two studies. Others tested only one variable, such as prior criminal record, and did not explore differential effects of the program on other dimensions. In a few instances, the results were ambiguous, with some significant findings favoring experimental participants and others favoring controls with no suggestion offered by investigators to explain why.
Several researchers have found confusion in use of the terms. Baron and Kenny (1986) presented several examples from social psychology in which researchers used the terms interchangeably. It was not uncommon to find similar confusion in the full reports I examined; evaluators referred to immutable characteristics as mediators and potential intervening variables as moderators. Holmbeck (1997) , after reviewing mediator and moderator use in child-clinical and pediatric psychology research, underscored a number of problems:
several types of problems occur with some regularity: (a) vague or interchangeable use of the terms, (b) inconsistencies between terminology and the underlying conceptualization of the variables used, (c) use of data-analytic procedures that fail to test for mediated and moderated effects, and (d) a mismatch between written text and diagrammatic figures. (P. 599) Problems with mediator and moderator analysis have been documented at the review level. Shadish and Sweeney (1991) reviewed 19 prior metaanalyses of psychotherapeutic effects and found that none examined mediating variables. Though most did examine moderators, the analysis employed was relatively simplistic, leading Shadish and Sweeney (1991) to recommend new strategies for handling these variables in quantitative reviews.
AN AGENDA FOR IMPROVEMENT
The abstracts and the converging evidence from other sources indicate that mediator and moderator analysis is at an early stage in the evaluation of children's programs. This is unfortunate because a number of benefits could be realized by incorporating these important third variables into evaluation design and analysis. What could be done to advance this situation?
Two parts of the problem seem to be the conceptual confusion about the terms and a lack of awareness in the evaluation community about their importance. Articles such as those written by Donaldson (forthcoming), Holmbeck (1997) , and Baron and Kenny (1986) are important in addressing these problems. Hopefully, their articles will be incorporated into textbooks for graduate-level research training. This article builds on their efforts to stress the significance of mediators and moderators and clarify their use in evaluation.
I also suggest two additional activities, along with more active dissemination of these articles to practicing or future evaluators. First, we need to follow the advice of evaluation writers who continue to stress, whenever possible, the development of a priori models that incorporate mediators, moderators, or both-and use the subsequent study to test those models. A long history of arguments for the use of program theories to guide evaluations has been less influential in actual practice than it ought to have been (Bickman 1987 (Bickman , 1990 . Second, we need to closely examine research areas-such as prevention and health behavior-in which this type of work is progressing to learn lessons for other social science areas.
DEVELOPING PROGRAM THEORY
Most important will be the development of a priori models or program theories that incorporate mediators and moderators, when appropriate (Donaldson forthcoming). All too often, mediators are ignored and moderator analyses are done in post hoc and exploratory fashion. By emphasizing such models, both the evaluator and the study would be oriented toward articulating mediating and moderating variables in advance of the start of an evaluation. Operationalizing the variables and planning for their measurement and collection could be done before the study starts. The use of program theory has some advantages specific to the handling of mediating and moderating variables that are described below. Such advantages for program theory undoubtedly overlap with more general benefits well catalogued by its proponents (Weiss 1995; Chen and Rossi 1992; Bickman 1987 Bickman , 1990 .
Disseminating results.
As the earlier bibliometric analysis demonstrated, both mediator and moderator analyses are poorly described in the abstracts, even when it is possible that they were done. The terminology, though common in basic research studies, was rare in the evaluation abstracts examined. This is a critical gap in the knowledge building process. Though it is just speculation, evaluators-similar to basic researchers-who conduct focused tests of these variables should be more likely to mention such analyses in their abstracts. Reviewers and other evaluators would then be more likely to retrieve these abstracts in their searches, thereby leading them to relevant studies.
Knowledge building. By focusing on mediator and moderator analysis, original evaluations will generate more data for systematic reviews, including quantitative meta-analyses when appropriate. Petrosino (1998) , Lipsey (1997) , and others have shown how even simple evaluations that include only one mediator and one outcome variable could be exploited in meta-analysis to build knowledge about social programs. International organizations recently created to prepare, maintain, and make accessible systematic reviews of research on effects of intervention-such as the newly formed Campbell Collaboration for the social sciences and the successful Cochrane Collaboration for health care-could exploit this information wisely.
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Planning for adequate statistical power. Moderator analysis involves the partitioning of the experimental and control groups into subgroups (e.g., males and females, etc.) to search for differential effects. Often, these analyses have poor statistical power, that is, little ability to detect a true effect for treatment (Lipsey 1990 ). Most of the problem lies in the small sample sizes used in moderator analyses. 8 For example, gender may be an important moderator for a prevention program. Although the experimental and control groups may each have 50 participants, there may only be 5 girls in each group. Analyses based on such small samples are risky. Unfortunately, it is not unusual to find outcome studies in which evaluators claim no statistically significant effect for a moderator although the comparison is based on such low numbers. Using program theory, the evaluator might have been able to oversample girls, knowing that would test for a moderating effect of gender. It is very difficult, if not impossible, to add additional program participants on a post hoc basis to increase statistical power.
Taking advantage of powerful evaluation designs. Program theory allows the evaluator to take advantage of powerful experimental designs that go underused in social science. For example, in the aforementioned PICO experiment (Adams 1970) , the evaluator employed a procedure known as blocking (Zaslavsky 1995) . Psychological staff first classified juveniles into treatment amenable and treatment nonamenable groups or blocks. Participants in each block were then randomly assigned to group counseling or to a no-treatment control. By blocking, Adams (1970) essentially created two randomized experiments, one that included treatment amenables and another than included only nonamenables. But how can this be helpful?
When analyzed as a single experiment, blocking completely ruled out the small possibility that the randomization process produced groups by probability that differed before the experiment on the treatment amenability variable. The laws of probability are such that randomization could conceivably produce an experimental group with more treatment amenable participants than the control group, biasing the study toward finding an effect for group counseling. Adams (1970) controlled that possibility by using blocking to ensure that an equal number of people judged to be treatment amenable or nonamenable were in experimental and control groups. By blocking, Adams (1970) also ensured that a sufficient number of amenable and nonamenable participants were in each group (N = 100), providing sufficient statistical power to find a true effect in later analyses.
In addition, by using program theory, evaluators can use sophisticated factorial experiments. Factorial experiments could be constructed that combine two or more treatment factors (e.g., different components of treatment) with blocking variables such as gender or race (Zaslavsky 1995) . If good rationale exists to expect that different treatment components will have differential effects, then a factorial design is worth investigating. The difficulty of implementing a factorial design in field settings should not be overlooked, and evaluators would be wise to keep the number of program conditions manageable (Boruch 1997) . But again, factorial designs cannot be implemented post hoc and have to be planned.
INTEGRATING MEDIATORS AND MODERATORS IN EVALUATION
Having program theory should help evaluators integrate mediators and moderators more effectively in the same evaluation. Including both types of variables in the same study is not a new idea. Donaldson (forthcoming) shows how valuable such models can be in developing prevention programs. Using empirically driven systems in an iterative process, program developers would continually sharpen their interventions based on data from mediator and moderator analysis. Pawson and Tilley (1994) , though they do not use the same language, stress the importance of understanding the mechanisms of change that the program must work through and the contextual factors that interact with the program. Apart from rationale discussed earlier, the integration of both variables could have some other important benefits.
Strengthening causal inference. By articulating and testing program theories that included both mediators and moderators, evaluators could strengthen causal inference about the program's effect and the mediator's relationship to the outcome criterion. For example, suppose a violence prevention program was implemented in a particular school district. The hypothetical model indicated that the program would increase self-esteem in its child participants, leading to a reduction in observed aggressive conduct at the school. Self-esteem is the mediator in the model. But it is also likely that kids who score high in self-esteem at pretest will not be affected by the intervention, that kids who score moderate may be affected more, and that kids who score low in self-esteem at pretest will be most affected by the program.
The evaluator could use this information to his or her benefit. He or she could design an evaluation that uses self-esteem as both a moderator and mediator in the same study (Shadish and Sweeney 1991) . Figure 1 diagrams how this would work in practice. Using a blocked randomization design, the evaluator would classify children into high, moderate, or low self-esteem based on their pretest scores. He or she would measure self-esteem (mediator) and aggressive behavior (outcome) for each of the subgroups created.
If the intervention worked as expected-through the self-esteem variable-the most positive impact on self-esteem and aggressive behavior should be witnessed in the low self-esteem group. Little impact should be observed on the high self-esteem group, and the moderate self-esteem group should fare somewhere in between. Causal inference that the program was responsible for changes in the mediator and outcome would be further increased. Confidence in self-esteem as a critical mechanism would be increased if changes in self-esteem were accompanied by corresponding changes in behavior for each of the groups. Such a design could be useful in evaluating broad coverage programs, such as many school prevention strategies, in which every student is served.
Strengthening causal inference in nonexperimental research. Causal inference, however, in randomized block designs is not an issue for evaluators. What is critical is strengthening causal inference in nonexperimental research, that is, studies in which no adequate comparison group can be found or that resources do not support. Outcome studies using nonexperimental designs are more common in the evaluation of children's programs than randomized controlled trials (except in medicine) and about as frequent as quasi-experimental designs (Petrosino n.d.) . Can an integrated program theory improve causal inference? Weiss (1995 Weiss ( , 1999 suggested that a good theory-based study that specifies the micro-links between program activities and their subsequent effects might help compensate for the lack of an adequate control or comparison group (i.e., the counterfactual). If the observations follow the specified theory, the evaluators are on firmer ground when concluding that the program was responsible for the observed changes. This idea is not without critics, 64 EVALUATION REVIEW / FEBRUARY 2000
Figure 1: Hypothetical Randomized Block Evaluation of a Violence Prevention Program
however (Cook 1999) . Nonetheless, evaluators often are forced into situations in which the use of a control or even a comparison group is not possible. Taking Weiss's (1995 Weiss's ( , 1999 idea one step further, could not the combination of even one mediating and one moderating variable help compensate for weak internal validity in single-group designs? Using the preceding example on the school-based violence prevention program, suppose the evaluator was not able to conduct a randomized trial and did not have access to a comparison group. He or she might be able to use mediating and moderating variables, however, to help compensate for low internal validity. Figure 2 shows how this would work in practice. First, the evaluator would classify the participants in the school-based program into groups based on their self-esteem scores: high, moderate, and low selfesteem categories would be formed. Second, he or she would develop a program model that would include several presumed mediators and the outcome. Hypothetically, let us assume that the evaluator worked with program staff to develop a model that links changes in self-esteem (mediator 1) with changes in problem-solving attempts (mediator 2) to eventual changes in observed aggressive behavior (outcome).
The model also specifies that changes in mediators will occur differentially according to the self-esteem grouping moderator. With nonexperimental research, increasing the number of mediators or links in the model is important to improving causal inference (Weiss 1995 (Weiss , 1999 . If the Program observations match the model, then the evaluator is on stronger causal ground that the program produced the observed changes than by simply following one group and reporting the results at one end point or follow-up.
Tracking subgroups. Integrating mediating and moderating variables in the same study helps evaluators to track the progress of specified subgroups. For example, Marvin Eisen and his colleagues (Eisen, Zellman, and McAlister 1992) reported the results of a randomized experiment of a pregnancy prevention program in Texas. The evaluation included the analysis of sexual knowledge, health beliefs, abstinence and contraceptive use, and pregnancy (females) or pregnancy responsibility (males). Four different subgroups were followed, created on basis of gender and self-reported coital experience: (a) virgin males, (b) virgin females, (c) nonvirgin males, and (d) nonvirgin females. These subgroups comprised the moderator; the links in the model were mediators.
After 1 year, the treatment group was indistinguishable, however, from the control group on the major outcomes of pregnancy and pregnancy responsibility. An evaluation that did not examine mediators and moderators could have concluded that the program was a failure. Eisen, Zellman, and McAlister (1992) were able to track how each of the subgroups responded at each mediator or link in the program model. The evaluators found that the experimental program actually increased contraceptive efficiency for nonvirgin males, a group at highest risk for pregnancy responsibility and sexually transmitted diseases (Eisen, Zellman, and McAlister 1992) .
SOME CAUTIONING ABOUT MODEL DEVELOPMENT
Many evaluation researchers caution about the barriers or limitations to using program theory (Weiss 1998; Bickman 1987) . One problem that they emphasize is the difficulty in developing program theory. The formation of such models will require attention to underlying program theories about why an intervention should work on specified outcomes and for whom (Weiss 1998) . For many areas of intervention, particularly outside the prevention and health care fields, program theory is not very developed in the research literature and is likely to be a mix of the assumptions of policy makers, practitioners, and other stakeholders-along with the good guesses of evaluators (Weiss 1998) . But developing such program theories helps to focus the attention of the evaluator, clients, and others on the mediators or mechanisms of change that the intervention will have to activate to be successful. Although moderators have been underemphasized in discussions about program theory (Mark, Hofmann, and Reichardt 1992) , they should be incorporated into causal models when there is some evidence or assertion that intervention will not have across-the-board effects.
Such program theories are important to test in the evaluation and report. At some point, even common sense models have to be tested; once the study is completed and reported, we now have created some empirical base to consider. Developing models in only those areas in which research has been done means that little of this work will take place in social science.
LEARNING FROM OUTCOME STUDIES IN PREVENTION AND HEALTH PROMOTION
One area in which mediating and moderating variables are regularly incorporated into evaluations is the prevention literature, particularly health promotion (Donaldson forthcoming). We need to learn more about why this is taking place rapidly in one domain but not in others. I suggest some possibilities, but more intensive work is required.
It may be that prevention researchers more frequently conduct basic research on risk and protective factors and also direct intervention studies. Their research informs the evaluation; they create models that include risk or protective factors as mediators and moderators in the design and analysis. Or maybe the individuals who conduct the basic research collaborate more often with experienced evaluators in the prevention field.
Another potential explanation is that there is more opportunity for health behavior and prevention researchers to sustain long-term research in this area. Contract evaluation, in which firms move from each consulting and grant contract to a new one, may not permit sustained effort examining mediating and moderating effects. It may be that contract evaluation is less common in this area than others. Or maybe researchers in the prevention field are more able to acquire federal or foundation support for long-term efforts.
CONCLUSION
A fruitful path for research, one similar to that undertaken by Lipsey and his colleagues (1985) , would be to conduct an extensive content analysis of the actual reports of past and current evaluations of programs for children.
Not only would this test the findings from the bibliometric analysis reported here, but such work should also prove a fertile ground for multidisciplinary discussion and research. The investigation of abstracts contained in six bibliographic databases suggest differences across fields in the production of research, the reporting and dissemination of results, what types of evaluations comprise good evidence, and so forth. It is important to understand such differences across different fields for intervention. Innovative paths could be suggested and tested following an intensive review of a representative set of full reports of studies rather than just abstracts. This can be enhanced by a series of intensive case studies to understand why certain fields-such as health promotion-use mediators and moderators more effectively in their evaluation designs.
Despite the variability across six databases on some research-related issues, one constant appeared. Mediator and moderator analyses are either not done or are poorly reported in abstracts when they are. This converges with evidence from other sources. A number of other researchers have already described the benefits of including and analyzing mediating and moderating variables. Evaluators would do well to develop program theories, even simple ones that test for mediation and moderation, and to report the results in both abstracts and full documents. I suspect that by following such tactics, we will begin to build the kind of cumulative wisdom about social programming stressed by Donaldson (forthcoming), Lipsey (1997) , and others. I believe that the information also would help practitioners and program managers at the local jurisdictional level.
Cumulative wisdom for social science knowledge and for specific programs can develop more rapidly, however, when we change the current division in evaluation research. Chen and Rossi (1992) hinted at this division. On one side are studies that emphasize program theory, such as theory-driven research; they are generally well-implemented and carried out only by vigorously funded and experienced evaluators (Chen and Rossi 1992) . Such an evaluation, however, is a rare experience and does not represent most intervention studies. One focus for researchers is to develop methods that will tilt more studies on the continuum of practice into this end. One way to do it is through a focus on important third variables in the evaluation. Including even one mediator and one moderator in a program theory and testing it with the evaluation should not be overly expensive or impractical, but it will yield more fruit than the atheoretical and exploratory searches that have dominated outcome studies of children's programs to date.
